Genomic characterization and gene expression analysis of four hepcidin genes in the redbanded seabream (Pagrus auriga).
Hepcidin antimicrobial peptides (HAMPs) are key molecules of the innate immune system against bacterial infections and in iron metabolism. In this study we report the molecular cloning and genomic characterization of four HAMP genes (referred to as HAMP1, HAMP2, HAMP3 and HAMP4) in the redbanded seabream (Pagrus auriga). All these genes possessed the eight characteristic cysteine residues involved in protein folding. No canonical sequence for convertase-mediated processing of the HAMP3 propeptide was identified. At the genomic level, all four HAMP genes consisted of two introns and three exons. Phylogenetic analysis revealed that HAMPs could group in two main clusters with HAMP2, HAMP3 and HAMP4 belonging to the more complex and diversified HAMP2-like group of acanthopterygians. Quantitation of mRNA levels in adult tissues showed that HAMP1 was ubiquitously expressed, HAMP2 mainly in kidney, spleen and intestine, whereas HAMP3 and HAMP4 in liver. During development, HAMP2 and HAMP3 were expressed at a high level in embryos. Moreover, the expression levels of the four HAMP genes increased between 5 and 15 days after hatching when larvae started external feeding. Induction experiments with lipopolysaccharide revealed significant changes in gene expression of the four HAMP genes in kidney, liver and spleen. However, expression profiles differed in magnitude and time course response. HAMP1 mRNAs increased rapidly in kidney at 1 h p.i. whereas HAMP2 did later at 24 h. Moreover, HAMP4 transcripts increased more than 5000-fold in liver whereas HAMP2 mRNAs dropped significantly in spleen at 3 h p.i. All these data suggest that HAMPs are involved in the response against bacterial infections although additional functions in iron regulation and embryogenesis in fish should be considered.